Background/Aim. It is considered that over 450 million people worldwide suffer from some form of mental disorder. Previous studies in other countries have shown that schizophrenia is among the most frequent. Oral health is significant for general health and should not be separated from mental health. Studies in other countries have shown an increased incidence of carious and extracted teeth, and less incidence of filled teeth in this group of psychiatric patients. The aim of this study was to establish condition of the existing teeth, to determine the prevalence of caries and to consider possible risk factors that contribute to the current oral health status of hospitalized patients with schizophrenia. Methods. The study comprised 190 patients with schizophrenia, hospitalized at the Clinic for Psychiatric Disorders "Dr. Laza Lazarević" in Belgrade, and 190 mentally healthy patients at the Clinic for Periodontology and Oral Medicine, Faculty of Dental Medicine in Belgrade. The decayed, missing, filled (DMF) index, sociodemographic and economic characteristics were registered in both groups, as well as characteristics of the primary disease of hospitalized patients with schizophrenia. Results. The value of DMF index (representing the sum of carious, extracted and filled teeth), in the hospitalized patients with schizophrenia was 18.57 ± 7.07 and 12.47 ± 5.64 in the healthy group (p = 0.000). The structure of the DMF index in the study group showed that caries and extracted teeth dominated with 88.1%; in the control group, filled teeth dominated with 55.6%, which was a statistically significant difference for all the three observed variables. Conclusion. Hospitalized patients with schizophrenia had twice as many caries and extracted teeth, and five time less filled teeth than healthy people. The patient's age and taking antiparkinsonics were established as predictors of the increased DMF index in hospitalized patients with schizophrenia.
Introduction
Mental health is an integral part of general health 1 . It is considered that over 450 million people worldwide suffer from some form of mental disorder 2 . Previous studies in other countries have shown that schizophrenia is among the most frequent [3] [4] [5] [6] [7] . Schizophrenia is a chronic mental disorder characterized with remissions and exacerbations, which leads to social and occupational disability of patients. It is a burden for the patient's familly and for the community, making it a disease of major public health importance 8 . Epidemiological features of schizophrenia are many due to the specific symptoms, behavioral imbalance and chronic course 9 . The disease occurs in 1% of the general population and it is one of the ten leading causes of disability in the population between 15 and 44 years of age 8 . Oral health is significant for general health and should not be separated from mental health 10 . The disease which has a large impact on oral health of general population is caries 11 . Previous studies in other countries have shown an increased occurrence of caries in psychiatric patients compared to mentally healthy people. Psychiatric patients have more caries and extracted teeth, and less filled teeth [12] [13] [14] . It is reasonable to expect that the prevalence of dental caries in hospitalized patients with schizophrenia should be higher than in healthy individuals for several reasons: psychiatric disease leads to a weakening habits in oral hygiene, some antipsychotic drugs cause adverse effects in the oral cavity, such as dry mouth, the access of these patients to the dentist is, as a rule, limited, for several reasons 15, 16 . In Serbia no research has been conducted related to oral health of this vulnerable group of psychiatric patients, although this disease in Serbia is present in 1% of the population, and these patients occupy 50% of hospital beds in psychiatric institutions in Serbia 17 . Therefore, the aim of this study was to establish condition of present teeth, to determine the prevalence of dental caries and consider possible risk factors that have contributed to the current oral health status of hospitalized patients with schizophrenia.
Methods
The study was conducted as an observational crosssectional study. It had received approval of the Ethics Committee of the Clinic for Psychiatric Disorders "Dr Laza Lazarević" in Belgrade and the Faculty of Dental Medicine, University of Belgrade. The research was conducted in accordance with the Declaration of Helsinki. The participation of all participants was voluntary. Each participant was informed, through a special brochure, of the type of the research, data collection procedure, and other aspects of the study, and written consent was obtained from all subjects or their legal representatives to use personal data for research purposes.
Two groups of participants were formed: the study group comprised 190 randomly selected patients with schizophrenia, hospitalized at the Clinic for Psychiatric Disorders "Dr Laza Lazarević" in Belgrade. The sample size was determined in regard to the prevalence of schizophrenia in general population in the Republic of Serbia 8 , with 95% confidence level. Therefore, the calculated sample size was 190. The inclusion criteria for the study were that the patient was hospitalized, older than 18 years and diagnosed with schizophrenia (according to the 10th Revision of the International Classification of Diseases) two years prior to the study. The exclusion criteria were the primary diagnosis of another mental disorder, hospitalized patients diagnosed with schizophrenia in the period shorter than two years from the time of the survey, the simultaneous presence of severe somatic illnesses or severe disability, and inability to communicate or the refusal to cooperate. The control group comprised 190 randomly chosen mentally healthy people who were being treated at the Clinic of Periodontology and Oral Medicine, Faculty of Dental Medicine, University of Belgrade. They were matched to the study group by number, gender and roughly by age. The exclusion criteria were the diagnosis of any psychiatric or somatic illness and the use of drugs that can cause oral changes (antibiotics, antifungals, blood pressure medications, corticosteroids, diabetes medications, etc.) 18 . All the participants were subjected to targeted dental examinations in accordance with the criteria recommended by the World Health Organization 19 . Dental check-ups were carried out by the dentist (first author) in the dental office at the Clinic for Psychiatric Disorders "Dr Laza Lazarević" in Belgrade, and the Clinic for Periodontology and Oral Medicine, Faculty of Dental Medicine. The examinations were perfomed in the daylight, using flat dental mirrors and sharp probes. Dental check-ups were carried out with the aim of measuring parameters for oral health evaluation and assessment of the decayed, missing, filled (DMF) index 20 , which is used for oral health assesment. Clearly visible lesions with cavities on tooth surfaces were registered as caries; teeth with only a change in transparency, but with intact surface and without cavitation were registered as being healthy.
A questionnaire was designed for the study with the aim to record socioeconomic and demographic characteristics of the participants. It also recorded health data from medical records related to a mental disorder (the diagnosis, duration of the disease, previous hospitalizations and current medications).
The primary data obtained entered the SPSS 17.0 and were analyzed by descriptive statistical parameters, methods for testing hypotheses and regression models. The descriptive statistical methods were represented by the measures of central tendency (mean and median), a measure of variability (standard deviation and variation interval) and were expressed in percentages. The methods for testing the difference in numerical data (age, DMF index) were represented by the t-test of the independent groups. If there were no grounds for application of the parametric statistical methods, Mann-Whitney or Kruskal-Wallis test were applied. For testing data of different cathegories (gender, education level, employment status, marital status and residence), Pearson's χ 2 test was used.
Results
The study group comprised 190 hospitalized patients with schizophrenia, 95 males and 95 females, the mean age being: mean ± SD = 43.59 ± 11.95; med (min-max) = 43 Most of the participants of the study group had the diagnosis of residual schizophrenia (42.6%) and paranoid schizophrenia (37.9%). The disease lasted over 14 years on the average (from 2 to 45 years), and the average number of hospitalizations was 8.52 ± 5.71 (from 1 to 30). The patients were treated with an average of 1.64 ± 0.66 antipsychotics (1 to 3 drugs). Most patients had been treated with one or two antipsychotics (45.8% and 44.2%, respectively). Apart from antipsychotic drugs, the patients commonly received haloperidole (alone or in combination with other antipsychotics), and they were receiving other drugs, too (Table 1) .
Socioeconomic and demographic characteristics of the respondents are shown in Table 2 . Statistically significant differences were observed between the level of education, employment status, marital status and ownership of the residence. Educational structure of hospitalized patients with schizophrenia was lower than that in the control group. Also, the percentage of employees among hospitalized people with schizophrenia was significantly lower than that in healthy individuals. Hospitalized people with schizophrenia were in the highest percentage unmarried (68.9%) in contrast to the control group (45.3%). Only 33.7% participants of the study group had residence in their ownership, as opposed to mentally healthy individuals (52.6%).
The patients of study group had significantly more carious and extracted teeth, and five times less filled teeth than patients of the control group. The mean value of the DMF index in the study group also was significaly higher than in the control group (Table 3) .
The mean values of the DMF index in the subgroups showed a statistically significant difference (Table 4) , and four times more than in the study of Adeniyl et al. 21 . Naturally, the higher number of carious teeth in people with schizophrenia, noticed in this study, may be explained by hyposalivation associated with antipsychotics that have antimuscarinic effect 22 . Hyposalivation was even more pronounced because many patients were treated with conventional antipsychotics (first generation antipsychotics), such as haloperidole. Results of Tani et al. 23 showed that the majority of their patients used risperidone and olanzapine, a newer generation of antipsychotics. Hyposalivation consequently leads to a buildup of dental plaque on marginal gingiva, which is a major etiologic factor for the occurrence of caries 11 . However, in addition to hyposalivation, antipsychotics lead to extrapyramidal syndrome, which is reflected in the involuntary motor functions 8 , which further prevent patients to maintain regular and adequate oral hygiene encouraging accumulation of dental plaque. The results of this study show a relatively little value of filled teeth in the DMF index (2.21 ± 2.85), indicating the lack of motivation for rehabilitation of carious teeth and weakening habits in maintaining oral hygiene as well 15, 16 . The mean age of the hospitalized participants was 43.59 ± 11.96, which is similar to other studies 6, 12, 21 . The disease, on the average lasted 14.69 ± 9.61 years, which is lower than previously reported 23 . The patients were treated with the average number of 1.64 ± 0.66 antipsychotics (1 to 3 drugs), which is also similar to the reported results 12, 23 . The parameter that is tracked in the research of other authors was the duration of the last hospitalization. This study showed a large number of hospitalizations per patient (8.52 ± 5.71; 1-30), which points to the fact that the patients were hospitalized for a proportionally long period of time.
This survey also found that most of the patients had completed secondary school (57.4%), which is consistent with the results obtained by the study of Adeniyl et al. 21 . The majority of participants were unemployed, unmarried and lived with their parents. Similar results were obtained by Chu et al. 22 , where 76.9% of participants were unmarried, and 78.3% of lower sociodemographic and economic status.
This study showed that the age of participants and the application of antiparkinsonics could influence the DMF index in hospitalized patients with schizophrenia. However, it seems that high value of the DMF index can be expected in older subjects and in subjects treated with antiparkinsonics. Similarly, previous studies showed an association between age and increased incidence of dental caries and higher values of DMF index. When it comes to the application of antiparkinsonic drugs, a survey conducted in Bosnia, among females suffering from schizophrenia, showed similar results 24 . Women who, in addition to antipsychotic drugs, were receiving antiparkinsonic drug biperiden which is of anticholinenergic type had higher values of the DMF index than women treated with antipsychotic drugs only (antiparkinsonics were used to suppress the effects of parkinsonism, tremor and akinesia, consequently caused by antipsychotic drugs).
Summarizing the results, this study showed a high prevalence of caries in hospitalized patients with schizophrenia and high value of the DMF index, considerably higher compared to healthy population, but also in comparison with mentally ill persons in the world 6, 13, 21, 22 . The population of schizophrenic persons is certainly of lower socioeconomic status. The characteristics of the underlying disease did not significantly affect the high value of the DMF index. As the predictors for the increased DMF index, the age of participants and the application of antiparkinsonic drugs with anticholinenergic effects could be stressed. There are two possible limitations of this study: firstly, all the patients of the study group were hospitalized at the Clinic for Psychiatric Disorders which has a separate dental office enabling dental care within patients' reach. Therefore, the results could be even worse in other psychiatric hospitals. Secondly, patients of the control group used to regularly visit the Clinic for Periodontology and Oral Medicine, and the results concerning their DMF index were possibly slightly better than in general population.
It is important to stress that our own experience in treating hospitalized patients with schizophrenia suggests that this population of the psychiatric patients is not especially difficult for establishing communication necessary to complete dental treatment. During their hospitalization, they showed apparent interest for taking care of their oral health and desire to repair their teeth. Even more, most of them seek recommendations for continuation of dental treatments after termination of hospitalization. However, in our society still exist prejudices among dental personnel concernig motivation for improving oral and general health of mentally ill persons, which should be overcomed.
Conclusion
The results of this study indicate the need for continuous research of oral health of psychiatric patients in general in order to determine the current state of their oral health and determine modes of its improvement, with the emphasisis on primary systems of health care, and implementation of optimal measures for its improvement.
